





AT =T SIUTHT T Saikalicya Shodhachi Katha
Science

e Vijay Gupta

fa’iﬂ'{g'm Translation by Suman Ook

Giﬂﬂﬁ:gﬁl'*fﬁm

. .

S B - 99 Y © ReF IR, 200¢.

Tl SRl - Ro ot T-4 o, gfreeegy i TR,

] T - 2, T, 09 100 (TH.).

TR '

e T e, STERATOTeRT
HTerd WepteT o, o,

99 4, . MR, TS, )

T - ¥ 39 b0 ‘ 9. TFEAT/ 4

BT IIFERR, RIIRERL ERIEaC)
Email : saketpublication@gmail.com R aﬂm HTT / IR

Website : www.saketpublication.com
3. 3O REme ) Re

TN : ¥. TTE AEerAn Ay [ 3¢
o fe o, . _
AR FHFHANT FE TF aF [ 3%

*

494, {, TR, ©H 6,
AMETE - ¥39 ook, ’

ot

fieds Ferioma . i,

-9 2, TH.AHI,

| |

TEYS : HH TR

n

fFma: 30 50 ISBN-978-81-7786-413-7



2. B U

Rrofawamars! Sedme g aoaErd 91 Rer #xvame @
IE GUd W BT Sl S SR AR Sl HHEL S
g ol RT I W 4-0 el HieX A adn e e
fommolt STETwT TRETEH A SIS 1 AT [ W, wETE &
iy FmgeniE e Sfoe Sewn SuRYd TETEEE W A




T ST T BT FEY T FHAB ILH] S WA aF 7l
TEULE A AN Wy WA BRI o S AR S
ST AR T SRR 9T TR SIS AEe ATel. STl
ST 3T q@uIT=aT TR GraT R 32T g ged, e
GRS T F0ATT STeht fiTel AT 37, g e O fb A,
TBTIAT Sl H1F AT @] JuArAT JATT Arergrey gt
AFT; Y 5% SR G o] A0 G g g oA g
AT FET AT AT Tl JET §aK STUATIER avead). aTTe
qIIATE, AT G GEAT WHlT ATogTAT YA S S
& U Ao I 3 Al

AT el T . geAWa 89, s, 9¢ e
UGN HET AT SATGT Tl Graael d HeL aTheR Aol YE it
TRV F3re 9T et & Tl gu el e e oad
e ToheaTaer a1 WTERTEl STANT WA Sl Ol W S
UGN FEA AT AT SRR AT BTET I A8, T e
qediat O AT, WA OS] ST QIR IS APl
1T, ST FIBAE AT § W] Sgal U aXO A
fretem o, T8 USRI SR afee SR 39 (Fly-
ing Machine) TR ST 3107 T a8 HEATHIGET IR
ST FE Sedl Sedl 456, I ITWL I TR FHOATed
G Jaeen e,

AU TAR HAd §A © U Hodd BT I IR,
AR ATV S T G4 SR 49 9ehell; T CHTES
ST S St qIRET ar @ AT T ofdd SEEm
ST YT ArTeTe e UERATN ST, WU e e
T AeITE AT TG AT GBI AT FHarear Tee

ATAEAT ST FT | &

o AL ST R e g dwe g
AT

1 [T T Fe A fer mdRn o sy
AT ARt Ol HEEH G QAR 9T ATEH Ay
U TR I, T GRS S foEr e 1 ggan
ST G e U AT d Hisd amed a9e; T 9 e
SR SR 2ATHES gl & SAET sren AeRmUIe arsga
HewT WY AT o faemi SuiergeT oRfiee yEtme g
SITFRIAE Tq@e St I HOAMR! Al a9 aTg, e
faeTr &3 oIl S AR B OGTES! Aied Al Uh e
T AE B T A AL AR TETET TS TS TR
I T AN A J@IT AT I, RO HSRAE ITHYT
9TeR FEEE, A WeS W ARG WerEeER T S
oyt et
A G T
T BT
ST T
SITOE. T
YUY A 4B
STTar. STuTE
Tk RTEET




BT, STeT AT A FRa T, RrerTd T e
dAfaEE a e FAiiRd w6 A9 ST WY gl AU

ARG ST 9T g JEeAT A Tl e WA gl
BRG] HYT AT aaR i & A,

T J g R R @E RUE aE JA #ie; 9
T BRE T A LN TS I I i e &
&I, T G1ET A q ST 18T SHe e & . S
T TAIGR 1 JATE T SeIgH qieed s, A € 518
T, HRT AT FITEAT THEATEN WA ST SHIar g, S
9¢ ¢ W I e HeuETd AT, ARTEH] AThar HTadgE]
H ¥ T YvEe qww, A9 RS, qRRERe % aeER

TATOIET YTy F:47 | £

SATAHTT T Wi it s
el T, AT gahT K ST g
AT, 78t I T aiEiaR e
T HREFERIT o HiEg 79 4,
ER R KEPHUIE R E L CIk e

FAESAT SArTBrer=aT gaTRIsh
I SO el 9919 Al g
TECTAR HATa!. IT ST A arelare
Hie A T ey A 2, wATeen WEEn o
TR B oy e o (C) v wmreaT s ey
. AT T U e o WA o, e e
qE B WS g R grad!  oreHae o, AT S
mﬁmw%awaﬁawﬁﬁhﬁﬁﬁaﬁa@%&q




Tﬂ?ﬂ -(Gear Ratio) arE. ﬂ@mﬁﬁﬁﬁﬁlﬁa‘ﬂﬁ‘ﬂ%
ST T Sl TE. GEse Areawl SmEn dER T
arferp Tuirer el 4. ’

O S S AT X A1 4 G O AR
THAET AT TEvHTET e RA e [oeHe aHeEe
AT ATTEAT AHS FHea AT SSTe SR SevarT
o i AEAE ST SRS & G A S o,
TS G AT ST 5@ A aragEn R T
gﬁ%m@%;ﬂgwmw@wmmm@
& g AR weArr e . JEe amere grEeT
RefmaTET g9 ged AGeH AT @@ gav @, o &
e SIS B HIGIGET QAT dr Wil g, JEe
Sfeaiqt g HITeAT SR a9 aigd A0 T w. & e
AT A U SIS I S, SR YB SRIEsHr=T
TR AU S AN . 9 s HE wiT PR
Qe FEATT ST S T, & e srwaa asire e

ATAFHSAT ST F4T 190

R TR ¢ e T . TP qEY ARET T AT
R AR g9 BH T, 9<% o WA GHThl =iy
YT § 9 SRHERE FI. Ao TeH-4R, %6, gHa St
g T W, FR, O @R A e J S &
TN, ST QU T gaTeas [he arRdT 9 gEae] b
SRTHTETEY a7 F19 SR BT X Yoy TReam!, S
AR qITs .

T ST ANTHE O7 G SR HRe S AL
§een B TR YN @Y AgIET Ties qEmaREd B,
Fufa & fREe 90 F9 Ted. ©Tq Slhs qTqed SR
it QT aoT s, T A Ao I, s TR (Ball
Bearings) e TGN WY ST, STHAGS e (Caliper
Brake) STT&d GRUMERS STEH.

AT ST T 199



e arredrae e 8w et 2197 € IR,
AT ST AR e wen o fdd ql SehidrmyT
TR FE A &L A6 FEae, aregerieni qatd el o Wy
FET W A WU AF B, FUC TR o ST HATE

TR T Wiy Bidre; g 9T geere ZEnn
(Cylinderical) &% T Yo TETed M G I AT ART
AR (Resistance) SR TEN FHl SR, AR qgUT AT A

T SEET GIET AaTT TR ofdTdd. @ibery offed faeT S

SEIAHR TR SIS HvEe Gfteer e (Me
chanics of Rolling Friction) R ST Sral.

mwmmwwmamww

ATAHEAT STIoTE T 193

(Spokes) @Y WTS93 &ld. TEEAT WX AL qrigen STE. swi=n
SGTeAT g B A GO FH A, e Feimuen 99,
W@ WU TS Tgl, T8 =be F9edl ARa@rT s
YFE SO HUA.

fge@ier e T T Sl e @9 T (Principle
of suspension) STETIC SHTURIT T, HTEAT AL AT 91T (Central
Hub) &r&dl @ d=Tem R ared Sradl. 1 WFTl S SR
AT T (Rim) X RS AT YR SIS @ Arepredt
3TEAER G SHT HET AR ST X O BIRET I S TG, AR
A afer G I 9 geddy; W a gera qua Bl s
R Fieebed SaET A a1 S7ST N IO e, 41 Rewie gige
IO T, AR AGhou FYRY I (Rope Suspension Bridge)
T Wi R 17 Wme e
ATl UG el Gl TR

REIRICICICICACIEE R |
(Radial) ¥E &¥d. I
SiIGH WTEATTE AT A ST
¢, 7 Yoty o @xaféer Jead
It AT (Rim) @ ST
ST (Hub) T U SfaaT 3 oW, TS =B FWO T
CEAIGRRIREED ] forfam Farfrat & =7 (Torque) 9T ¥

ATAHOTEAT ST 4T 193



AT AT A0 9 B ATET. TSI asral 8 3 Al |
B DN I Agd SHRT W AT F eI a0l S
T SAfeel S8, qrvgaieT foRiTear o aesme & arqen
I, T-T gAY Sl e g

» e

*,

T A A
T T T e gere
4% FORIYR ofaer ST
T AT T A JA
W BreaamE 9 arEar
TR (Tangential) T&dTT
3G Tol SI8el AT, AT
THE IR AT T 913
grafas a sarRen ey
FEgT TR TElL § aRurer @yl s, Wy FeeR
FElET TREUR TR, AT I a9k (Sprocket) RITHET
I B TrEe Safar ar Wi @R 3 S e
TR B g omarar fomior S e wRET AioeR gl
aﬁﬂﬁﬁﬁlﬁ%(ﬁiangulation of Structures)%ﬂt_c[ﬁ?a@'lﬁw
T GieerT FIAIaIel aTRe e, Tl e o9 o
frmfor 89 aT arefaad Wi & aaEEr B, R e
ey S e Tl ITETET W e R 9w odw
X 7T T ST gEe RO S TR U SR eI
AT B =AM (Braking Torque) SToR el SR 3R
FEAT FE THET T @A O S

WTAFHAT VT R |97

L/

%% T g (Pneumatic Ty_res) :

T GETRTEN Y
qEatge FHUR Udh
Fas FHH HOATER!
ufgwiar 9¢c¢ AR
AT AT, T
R OF 9T e AT
I T SR Gl
EYE HEIGEA OTIATT. TN Bl WAl T YeA IHm
.

YTt SR ST 8§ FaT WS enTd AR 3.
A eI ARTAT ST U T SR AT T ST,
Tl TSIAT S WS & S HFHA €I, Srauarel &=
SrAfRA ST SR DU W Hadl g, Fibie T
(Rim) S8 S Qe aRY T (Steel Wire Beeds) SEdhasal
STHA. AT W TP S ST B WS Y A I
TRl 9§ AehreAT FaREd ST @il e

e TRRATAT e ST W A, S 216 oo
srer Ay &, 9R aeud ama S Sfteat R der A
TS W Had daard. W@WW(Dissipaﬁon of Energy)
e, = oA v flry &l @ R W0 R g
.4 ¥ ¥ IEOIE T (atmosphieres) TaaT JTEHR ST 9T
TR T S ST PIGEIT T AT s oMy W S HEHW

AT AT ST F97 194




FEh FAN AT FRGSIHD TR 9% M 0% 9 T,
TAHIERE TEEsT § TET 3q JEa a4 4as 989 T
AT

gaEn Efdmer geerht et 3 ®R qewmEn d
TEES q ST g gdl S0 AR § AT g
ST ST 34T, 4T UEu AR i o a9 @ e g
TS BIOTRI TR ST HTEN, JHBEN a3 ao JH
T ST ae R gantEr tgw SR ST, g S o
T e FHRA] AN (T YAl ge SN, RE §
RIS eIeAT AT ATRGN. T e (Tubulars) WU, a1
YTATHEN SHERAT TqUT el GHOReR fopaT ST T8 qoreTy BereraT
ST AT R ST, aerawed € Tl Ambre qrtern
Feefadme. a1 SY=ImY gy el ST 9 ST SRR W
T GH GH A ATGard; TO7 3T ST e e e

% YT (Bearings):

qaren Aot S fEEmye R <R oW s o
AT TAT W BT 0 &9 TR, TS 07 T [eedrd gy
AT T A AT A, s gfE aReten I aTgeE
T ST T SRt Y T, ehesl el X &g Ay faaes @vrd 9
T 0 §T 3. G9S 4o 3 FTR o oNew i e
YRY THAR W% T AV,

AT TR A G T ik 7 A R (Ball

QIAFOIAT ST T (9§

and Roller Bearings) #IdT 974l

AFTEL. UHAGEaET GXeuTat &

YSHIHE Hheeh &S Eel ol

AT UhHebiatiel Sl Areil

B amfor geoge gy iy

gy FH Bl e aRATE

AT A ST (Axle) AT

FEAT $% (Cone) T TR ST

JTe SHEERET Giee (Cup)

AT FiegmHed A1 Meal T

FEA. o], T 9 9 & Tag g2 | HIE qeArare St
IS @l SR qeedl a9 TEQ S, qreange gy
5% B BT & GRS 997 FRYE 9Rd (Anti Frictikon Bear-
ings) TEURIRT. U 9 SUTgET & URd G e, REm i gl
T AT drearg Eame R e .

«» W (Chain) :
TGS IRl aid Iohidl FTal. SRl geariedl
graedt qren faearen (Pin Type) BIcHl. AT Sdasbieal RIaed




argsmdie &e ¥ . @me o a9 aEd 99 9 feE
T STET; T T WA et (Rollers) ST Gl (Bushes)
JIRVATT AT IS Sa=h 1T (Sprocket Teeth) fam ®eam
(End Plates) g areATeR e 92 W TEH. @S faadr gy
AT feeia. amyfe gt arerfiEt SrEel (Bush - Roller Chain)
aell STETERT T W 9 ¢ Lo e awael e et enfor & =
S HIAAEH 9 TR H1E Sl T HTET AR FTSTIGES
{Cam Shaft) Tthfavarardt arwa o,

¢ TR (Free Wheel) :

W A qEvEER R S, @ e us SO
TS ST, & NS At frer o, o Yok W Sf@aa
SO il MR, Fwwge Iaqam ot quen fRE Ry e
TAER TS T AR T 2oy T I A 7w i

TTAFTIAT A= FT | 9¢

e ey e R e srliEl Tom &, wrdy = ot A fem
e Jeer RIN e, Ee qemhet <ol fdar oEe ol
AT BI. SR JawBral ol T X (O] IR qrEagsTel
Taa fire arka. T899 TwaT T Mo qEvsn B 39 g
e U TG A IUawe A g 30 a9 e
.

TETET TR UahaT Tl AT A U T GRETedd JorHn
IR FTATRET dF a], gise ey, il Ued 9f U o TR,
T R o STRIeaET SR SeE TEE e TE. wdy
JERGEAT AT AHUTR TS (Inertia) TR,

YCRehIYe JETebIRaTRIST T Srearel S4HT S Jal. Jeramren
I G SR GEABRANIET GB!I, ST AT T
R ITATETSN e qruET Seer ST, Yhage UrEag

AT AT JTTETHT F4T 19R



R 99 ReR 37 oo firg graa,

Ychesh de0reAT Jouiel R Siedd ote ST S
Regrem gaeime) ofet (pawl) v, s g e T dam
e MBS gASE A T T A T S Sy
U T I, et e gevht @ @ 9 @ (Ra-
chet) GRE &0 HHAW. o Iqoshredl SATIET 39 RO ST
FIIE PITeAe AN, Dq Sodsh saea fed fRa amay
TR ot Ted; Wiy daens e Ré e e fasn
qIRE AT THC I[eAT WS HIAedT Y STRHA. TAgg
ST S ABTIET ST A (A Rew o ey, W
TG STh SRR aT96d Tt ared.

AT ehasbraa] d=0 O ReR 399 a1 S e

fRgel gt o o, WD TEEEE 9e0 IaoE /1Y .
SARITE T Al JrEvE 7 e @l ous e,

% T{ANYF (Brakes):

SHIBIAT AN Yehadme AT SIvTeTEt TiRTeeTE
RS A el HRO qEven R wfeeniem e
fred . JrvEn Refee We g O, TEuEET e @t
TAH e, =T ST SAEIS qrEugaT Seedn fefquarEr
TS ] ATl I gl 3%; 907 Arere S 98 a. e
TAHRAR B N A1 S 0 qiafivare @ atg e .
SARTET AT TR0 e g GHREs 8. R goam
RIECHERIE N RECE I G (G0 T T e
THAT EAAUATIET BT U% T AIiaal 18, =l 8 g7Eia

ATTHEIEAT STHTET 4T [ 20

A =T AfekreErET aiten 2
FaT yiofias arReEry g
EESICHS

ECII LG I B
reaTer. fiexw it (Stir-
rup Brake) famfer FTerT. et
FRICL LI IS S Ll
ST, A1 RS W
Toh Th Y o, B %oy
ATBIEA] STSIAT S R
T T ST . §5 9 A 9t awe S e
T [0 giNe, g el T8 BUR Mled A, ot e
A ST ST AR S ore. TR el Amar WA s
SN e S, MR TE STar S B TS

W IO IS arw (Méchanical Advantage) Fi@dl. 3% TE
qrecil BTl &9 SHEa TEl.
fetg delt ST waERE AEHTE (Catiper) 3% Had,

Rt el O TTwren FITT AN WU @ agaer
A ST S, HOR SHHE T TS Y aNE e A,
fRraT qTr R g5 A el ol ol Rexd 3% TR gwe feg
Y& eI, AT BRI SFAT U B S B, 96 gEadr
BT 8% 8T T S Rexy AFERY SINE 919 AN TR,

U TS Haaedl TR Hiuiad aad . T
FETEEAT TR UH aqdie a Qe 99, @E gt
TS TR A0 S0 SR el Ay o MAIBR i o6

HRIFESAT ST &1 |39



IS G TSI T, IR SRS 2 e
YT AU A0Gh Sae & aden sMe RAe Homey afges
TRUTEHRS ST ATE. GaH q6d HRAUT Id9 930 (Gear
Change), ST (Clutch) HTOT 34 (Accelerator) 31 ¥ Faiaey
&I Ao ST, AT UISTHER S_ S T@r Jaure e IrTgar
Reftes amafaar 3. AR TomiEE] Sed § JrET e

- Velocity Ratio or Gear Ratio)
Usd 9T BT, 1 R T
HHR Jrefam. -1 gamhmer
NI EIS BRI CERR) Wi T
wBUS] AEEAT (Hub) fasw :
{Torque) TATZITEY el FATATAT TUSATIET S HHI HE, T
ST SiTadd g A qladd & St gid; 907 99 areiau (e
T% TS AT O AT AGEHA I BR FO B, |
Gl TR BT AN OO AT ol g ggedl o,
U g g6 ST AT 96 qaAT HAT JUIRK 9 GUIE S

ATAFHAT ST T [ 22

AT WIS ORI ST A [T 997 BT I T
B,

YIEGA T ATIL F6 Treitaedn ST (Chain Drivan) IS
JEe] AR A 4N OIS FOaR Gehd a5d S
R . AT feaeed A fER T gen w6
AT AT A0 AT AT S ek (Sprocket
Wheels) A1r=aT =l FTiea aradra, SaTaidl raet deT He
TTETAT ST HSHAT AU el T UK FHT ;T
RES! HHT SATHEAT STaHER a6 BN 9 UK ared - WS
2. SereshraT AT BT FEr U qrEel Odeht R s, e
fesaon ietar st fei aacen FufEn e (pulley
mechanism) a9 &ar Sal. foem R (Derailleur) wvram.
fron sEaurlt W ead B & fRREER dIow g A
el M. YD WS TH SamhEass qaal Saamal Id. a1
TAOR Goaull A FiigEs wEr aE, T & F gud
TRUMAERS 4 BTTeTen evd e, S gere & far
T STk SRR, AT Gadhral i fdhaT 9T 37 JOIe STeand.

X gﬂ'l?ﬁﬂTHi"ﬂET(Frame):
27814 GBI AR AIhs] adial S $Hoe! ANHH
YT AL AT GRS, T qRar A Hed 8
HIgd. FRMEIET TETRT 9S8 @l %60 JoTaT SR Sraar da
Al QAT AT AL T RS 9 9k I§al SN an;
T AT TEHRAT G Shae [SaT @ R LM aneel |l

ATAEFE AT ST 7 133




e (F8r)

T ()

T AT AN 16 999 S0, AR I9 A0 Uh qiTdt
TN ST, TR 91 HEHIET TETET Hahd aReAT SREEH (Cable)
T e 7 AR AT S aTEdy. T R ST Wi ueh
T IR TEE; 907 7 aTehal SR aeard 9T qiel STy S0
T . TS B wifedT SEa. 99 (Tower Crane)
BT &1 (Roof Truss) T Hiedl qw a1 watwed onft Pl

T . Yo gEEET ST gimer Banhe e

AT roqT STIEIT=T 9T | 3%

AT 9R 0 W Sl TTHA gAHHE i gee
SYENT 1 BT S GEIHE ARSI a9 3@ €% fheadd
T B,

SHE I 9 ¢ 219 T AT . RGT 990 a0 g4
gAY dt AT S, Wi (Moulton) TS JaE TR SHaTE
IR, & 9% &% WRI ARTEn el 7 @ gawHeiEe aawer
AROTT § HYATEREAT |rel aomar femn & ey o
Bl .

I AT AT AV UF FEQ TS T A
SN A, FBSTAT T JOLIET JqeATE FoTET qig gHE
T U] .

HIAForeAT STl 4 |34



%+ T T ITHT (Force and Power) :

BTN ATEAT ARTGET AIATT IRATET 9 6l a7
TR AT A, ST TETRT TR GHT TR S SR
feba e T AT ST O FO S o
(Forces) BIART I, Tl =T ST - ARG SR Aq
OGS SATHTATE 96 aTRId AR, ad=raral (Acceleration)
- TEET I AEREEEE At 9@ T, R T 99 IR
T qBE! SRS AR, AEAT AT ST §HGREARIAT G FHE
a7 qTEATET AL, AT A AT ST,

900

ey 0 s ey

v g0 b Z Al

Lt

ol Z

= D

ol 9 N7

77 7R 77. %
Io®FE 9 dH jofifie 5 am ¢ &

ATAFTIAT STATET T | 25

- yiody &= 3.
- T9 FHT ST,
- 9/ Q¢ g 99 1Y,

FEAT TR o o NG T HAA A a9 AT
T TRA A, L9 TEAEN (U el Jiear Laema)
) T AR AN T T AE S FC TG a5
0T HIS €% (Low Gear) STAIT STV,

A ST Foten AT HORAT T ST AT g
(Power) =T He ST 9Iht TS @ (Force of Resistance) T
T IR ST . 9% T A S9e 9T qadl are
ITHT SR, GETE ST T 3Ry SR ST S
fred. gu R aemmT (Fuel Cells) SRR T sTard Tamata®
il i IR A, @S ause gagd e Rl
At WG Ol ool 3% aema. @R g TR s
. ST ST & G YA ore. SRl dre sradrardy
AT ARG G T I A g, ad; TG T $18
9HIAT LIS HEET 8, T A HR FH e g, s,
MeH S RHIET IR HaY 8F & T HErie 9 A, IR0
QR AT H@ Tl qTew, THT Ahi-IeTa B HHT SISt
? @l o7

% JRAET THTE :
GHTH ATEarT ol aeht ket ard g Reie dan

¥, Foer oraediciier gameet = aRATT o oA aToRa, & Qe
geur feRgiat A FRUATETel 4 A [T WUH @ and

m@wwn\s



s %8883

e I D
- -y
T el W

N
i

ghige o fomd et erfrest aef dromd
AT T STl ST ST R AT St

i St RRTTETS IR ST S, GARRIEED T[T
1 g el e T Rafonr St (Potential Energy) atefawama
LT ST, RV A TG ST Jeat g SR,

I STYUT GUTE TSITEE HI90 Gl 0T FerEr
e &%, s Radme g qRiadet sl aeea gl
RRIEROT &RoaTe & B, ST Sy e i Hsreree
Tl P! . gaamErYr Sfadierd 99 (Resistance Force) ¥
HeUgs @, A g el 9 ¢ [l T I smaE R0
Fouad) orpr W, e T e, aul eel U A . T
T aTeal T HE KRBl M.

7% GRATAT (Ball Bearings) SThiaT @ B0 TV STEI.
IR 9 T el I T9 e, YHAT grEere (Transmission

TTIFO AT STl 4T 3¢

Chain) FETTodT SHIAET 9 g9 AT Sesmdia guomae) aey
ST T 3 Fe orelt @ ae. A1 R 30w A Ry e R
STeTEhieA] (Input Power) T EId STHAWT STSAT et orey
AT HEAT SRHI HIE BId AT AR A0 i B

+* T WfAY (Wind Resistance) :

PIUIET TR BAGA AT ST feredm Hierrer €y v, vy
1T T STE AN, T 7@ (Drag) T, TE=1 AT
ST Iue fERI aTed e WU FHIG AT AW T ST
B I SEd. R ] FEErROT STEAT e ST Aoy
wfokrETe S@ Wi AT (Square of the Speed) UG dT&d.
U T G T ¥ §7 99 19T Bld 9 ATEIST 9%hl T AT

wifys ol &

AT ST FHT | %



99T RUN U STeuT £ SRHER a16 gq Al 1R, Heer

FATETIER ST S 37 fobscll 31 ofehan 81 19X Saeigq .
EHIFHTST TR TS S IR GaTe! Araiaunan AT

S FT T FGT AN O FTEATETS T G AT T A A :

1 & (FEIHE) 8. 09« (M) R

Y ! e BT g o

@Sﬁﬁ(aﬁq@)g o,oo‘JTI_rﬁi

D ST RO AR BT Ay o il o
A, et ¥ dT g 94 AL T 934 dC UEd e,
9¢ B, TR ST SURT bl @ 3 3.3 9 WU §W
T FATQTET ST AT Fare sRAudel .

I UF e TER S9al Mid & & R g Faw i
JIAERUIAE WU R qTed TEHI ST ATaTeRorEey - gEn
TR @R SIard. S ATaadr A9 e arrE Rem g
T GEAT TR STAUETET TiaEd 5T (R aRe don e
AT O e a9 @B W aw 39 | W sl
A1) g AT 0. WHe A arEaerdr T el o e 3
F1 2. w1 e b o, A & W 3 A, e
TR HHI AT SaeAT §Te A 8. WU § daar BT Bt
PECREEERIEI R ) | CRECIE ERIMIIERHE 2RI
@8 (Frontal Area) @ TTET ATHR T TORWN JATET G ST
I, SERE WO GUTR GETEIER e GedaT dte T
TG G Bih SUSHEAT TAS . GHIbraT USAANE! AT
AE[UEST AT A A . d9 dee Iwe e
AU AT TROTH SH} HLAT. TABIER GBI UHEH ATare

ATaEFe =T STl 4T | 30

AT T ST qRo SR $ES (TESE) SEE AT .
PIET SATYD BTG I ToaT TSt g I, JEE ATorE
FAT BOATEN FEWT Feu SR BE RIwTT SR H9S g - I
RIHTE ST BOT &1 WEHT FTagamT {eeal.

QrIT=AT STET T (Contours of the Body) TEd §1 fbedl
& FmEell SR, gaveT Herier e deriar J@er G
ST, T TG JaEiEd (Stream Lines) HTHR U
SO St STERT, @€ SR AT FXUATHIST @R Ikl 9 oo
U FHT B

a1 T iR SN GaTee ARTEEE S 4 4ae
T A& TR ST aY SRR A A, qo7 Sy o
a7 foemele 9s a1 duiR U6 FAE O 9 Sl SN
T TEUTT qTegTEdT SR (Tear Drop Shell) Sl T $T &HI
X 3w, 7 A FE FaS ARl SR, S e 918 R
TR 15 SHVATIEST ISl Ol TS JERT S B B b
AT I TR 9 B Wy St guel SIS S
SER Iraa &, A T et S=ie et e df TR
sfee e,

<% ZATH AL AU (Pedalling Uphill) :
TAN TR TEATT G 9 i Sruieel g ared.
HRAIGTER AT ST @RS SO0l § 90 §4d ar ST

. FTAEHOTAT STHTET 4T | 39



CRE)

AT 3T N FEAUATEI ST G (Geared Bike) ST
T Y FToR e ST Tifs e Peq s, o a2 aEy T
P gl T Fed gy FH A

Gored] THTEETE AT T S O WS e
SHTR. TN TR el I ey et et Rafet @it (Poten-
tial Energy) aract ST € Stet e S qam @, g
iR AT AR AT st S 8 7w qure Ao
HTAAUATTIT 3 FTT ad ATEL

ATTFHIAT ST F9T [ 32

BT D S W @91 Wed. O T sder T
el | oM AR & AT 2 HENE 6. g U TR
IRReh Sywan. FE Rftre oRferdmy dedess @l Juarie
THEIR GO0 GO oK. IS I SHIAT WA aX AN S
WISH B, WS 9T TR gy AT . AT gwe Rfien
§TO Qe JumE sen $TE ST gee GEiee uadl
FeT §i0 & AW WS areuraT Rafiw FHaierd S s
T W 6 (e, q8e 2 Rucdt I @i I aEe
o g 7 Refowr S femoman srebiend o ar.

< l'|'|=<3R.']"¢1'(Braking):

oI g SiEiquaTaTer frean AT widie e at
EAT FIR U5 qEQ AT GRS a1 (AT ey g =
U (Tyre) Ruai@s AR swedht o, ol aievamey &
TR a7 =repren foRuarel Som=n afundem sivRae e
ST, & SAOO7 ST} IR SR, A AreaieT GRS SR gae




PURRIEG

& VI BR Foe A g4l R 9 SR 9 I
B 0% T4 9% qARH AT e 9 SR8 A ween
AT T e IR s o 9w (Friction Force) R
B, TGS GBI AR Jeo ST Fa T, JeT
ST St SRRed e EEe 8% o uamm
T TR, A [, §F QAT T 93 AT S 49,
S T S E T AW, Jad e A9 S AT
T,

91 IR T I R GAH 5F B T T T
3% WEUR §F T SN T W quiiel e amed g
(Coefficient of Friction) T F#1 &rdt. @S ol amerey e
| HEHT A BR B S, ¥ T@HTEE e I T
(Internal Hub Brakes) FAfTATE F T argw; T § 8% BRE
HET ST, g aETEl I T STdTd. WA a3
SIEE

* T (stability) :

BUSHAH T @1 U gaTal aiavae) weER daie
HIS! I A BT EUEHR ST & T TRATTEIGET 16 GG AT
I & e oR.

TR eR FIeT W e SgE @i giel S

T HHTEST ST, T SHRBIETE GBI AT ST ] AT
T A SO AT qeddl § gh IRl W qEme @ie
AT, T ITAT AN g, A R [o Ah I I qoGT
W@ I Al G SraarEar e ST e & 9

ATTFEreAT ST 8T | 3%

TEHGID F A, T TG STAIIT T qreal a8 79
FTE! AT AU ¥ T BRI FG SR A A SNy S gl
I B1T UG gEH! T del Sl S e o]
CTIeT T e, T &Rt WTawer? &7 9 e Jeamjar
e ST AT YHIEAT (Steering Head) frede gfidigs &
A @A A Hie
9. ReaRn = w0 (arem Reaftn ¥ o ),

HTAREEAT ST 4T | 34



R. o Wk W FEhe FEd o e s (Snys
e 35 o fmfr 2 anfir

3. QAT FhSArE A W@ e Ry T
SE &,

el e 2§ 7 Bk ATEEE IieT U gET
T g <t sdiT SR, e wR a1 fafire aRRed it
& A% IRl THHiE & o7,

ST AT AN i S W AT JUrHiw gl
TR (Stability) %, 8% ST qeqT fFaT wdT FHT HEA
ol ST R AT A 9 GBI e R Qe et
SR TEa. PR Ui R gETE awfae av R sowmen &)
T geA0 T SR AEL. AT &9 9 7 a1 ot gEe
AT ®RYTAR (Contours) AN, BT 88 S T Bidh HHET
# foftre mafiae Sq@ @, 38 A WRo § Y¥o FHAl W
HTRAT THMAT WA & T ¢ HWT o7 axi. Tue e
HIHAT STeATE Gl g@idcdid e g@rd| T/ .

% ZEATHT - ATTET SR FUEA JHOT 4T

STl - AT QHIGTST Sl 4 96, dedeh 40T 4 e
ST sPRBSITETAT AT AT STANT Fo ATl ST Hae
Tohid HIW! T, SURGET U9 HohHiea] SoNET RN R
HIEN T e, TADE G S0, Faaary § g IR ITq
HYUHE T T2 0, & Waw 9 e s gl
ST B0 T WANS AR HTE wAOT HEEH B & @G g
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foren Fdemae TEA HRW SR O WU AT dEr S g
a0 &,

A S T SR T G T W T I SR
A, ATSHE GEBIR FHATET ATEET W T T T,
T el AT ST 69 ST 91 SAUATETS! SRbaT el
g At AR SR Aisai Ty graET vt
TR, =TT AT HIOETE YU iR (FEREe) 43 AR e
W . WS HEET T Sl aer SRbige BTl T
& T qig GE AT A AT gerEn A R
A, T GeTo TR T ST, Fae Al Ty
Yol BTG G d FERW Taa I, g
it arelt o B, TS T WS TN S S o
3feT 7 GEHRERE Hie A gYE A SR @Y, et
F0ET TSSO <% JA9@dde WX BITG STIor A T e
RRTEIT TS STRE! Jara, S Sl Wi 319 SRHEE
ST AT 3T ATET; ot SRR ST A ST, AT ST
@ T yrda Riwvar $sf o,
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¥. PIg! HewaT dqHEey

O www.exploratorium.edu/cycling
ST T AT ST & dawne afis 99gw o,
O www.science.uva.nl/research/amstel/bicycle

€1 Yawréc TSR A 7w deft AR d
a.

O www.pedalinghistory.com
A ffdy Go afr f=n 3 arerdt & JeErde oo o
O www.bicyclepaintings.com
QfteTiée gEme s G191 JeEdedt MRreT e,
O www.state.il.us/kids/isp/bikes/default.htm
T ReEvrardt § Jeene S A,
O www.ctuc.asn.au/bicycles
! FfaEy i g S & e AR,
0O www.cycling.org/lists/hardcore-bicycle-science
AR fasTiaTT® et a7 Jaamdear Raw o,
O www.ibike.org/historymuseum.htm
TG G Gedl dqume e,
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. GETHT SIERA Hlel G ayf

TR AEET FB T IS AN IR S Al oy
SRR ST Oy TTET (AT afewier WA .
B 3H a7 JE A U g qan Sl ST
Y gamET A, TS o wivdl e,
wpieas ddie fohttes HiaHw d7+1 AT bl T
T ST G AR JEATET ST T, & Hearl e
TE! A, Gt AT g Teihe e

Prengde oIk anRegs e aei Bl A,
WY °E TE ST A SR ST, T
T T &3 &G Tr.

T4 gl SR AT

Ut JOE] gawnET 0o AEE! qof S,

I U A AT g6 AR g .
I ST 9N,

yiafie T A9 a1 G I fOEH QIgeITT T, Hh
T ZAHERE T I o «9.5¢ Femd 0 i
ERlEICIEICEIN
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9%03 SABIET ZHRI B SRFAT 7 fawa wge g R
9y AT,

IRE&Y ANIRG AR GaEreEr auT 7 AR,
IR AR gEE el R,
IR¢ o FHTET QIS argiEE g a e,

IRL G T S A AWM % R P Y e e Ry
T
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